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Rationale: Some subjects with severe asthma require oral corticosteroids (OCS) to maintain a degree of control. Gene expression in sputum cells has been used to define disease driving mechanisms (Baines et al. J Allergy Clin Immunol 2011, 127: 153). We hypothesize that transcriptomic information from induced sputum will uncover disease mechanisms underlying severe asthma dependent on OCS.
Methods: Induced sputum cells were obtained from 44 severe asthmatics on OCS and 21 healthy controls for transcriptomic microarray (Affymetrix HGU133plus2 PM) analysis. Weighted gene co-expression network analysis (WGCNA) was used as unsupervised technique to explore cluster of gene network (Langfelder et al. BMC Bioinformatics　2008, 9:559). Gene set variation analysis (GSVA) was used to summarize signature findings as an enrichment score for each sample.	Comment by Loza, Matthew [JRDUS]: Healthy controls are not relevant to the analysis. The focus is one severe asthma on OCS.
Results:  7,416 transcriptomic features were determined by differentially-expressed gene analysis (p<0.05) of healthy control compared to severe asthmatics on OCS. Five clusters of gene networks in severe asthmatics were found by WCGNA with one network containing 348 genes being defined by its first principal component as having a significant correlation with FEV1 (Pearson’s correlation: -0.3, p=0.050). We later filtered the individual genes in this network based on a correlation coefficient of -0.3 with FEV1 and a correlation coefficient of 0.5 with the first principle component of the network. This led to the identification of 83 genes as highly co-expressed signatures that also related to FEV1.  Pathway analysis revealed these signatures to be over-represented in NF-B (p=2.1x10-4) and NOD-like receptor (p=3.9x10-4) signaling pathway. Enrichment scores of the 83 signatures calculated by GSVA showed a significant correlation (Pearson’s correlation: -0.42, p=0.004) with FEV1 and with sputum neutrophils (Pearson’s correlation: 0.79, p=3.0x10-10) but not with blood leukocytes (Pearson’s correlation: 0.22, p=0.160) or blood neutrophils (Pearson’s correlation: 0.19, p=0.220). 	Comment by Loza, Matthew [JRDUS]: Healthy controls are not relevant to the analysis, nor are the number of differentially expressed transcripts. The focus is one severe asthma on OCS. Also, reporting number of transcript for a p-value alone (without fold-change threshold) is rather meaningless (see MACQC).	Comment by Loza, Matthew [JRDUS]: Why these thresholds? What is the point of 	Comment by Loza, Matthew [JRDUS]: Confusing – do you mean: “This led to identification of 83 highly co-expressed genes defining a signature correlated to FEV1.” (what is the correlation, p-value? Or is this in the stats from the ‘GSVA’ sentence?)	Comment by Loza, Matthew [JRDUS]: Which signatures? The previous sentence seems to be one signature of 83 genes? Or referring to the other cluster of genes? Guessing you mean the 83-gene signature.	Comment by Loza, Matthew [JRDUS]: Where are these 83 signatures from – earlier sentence has 83 genes as a signature. And being the giving stats for one signature, guessing that you mean “Enrichment scores of the 83-gene signature calculated by GSVA….”
Conclusion: Co-expression gene network analysis of sputum transcriptomics in severe asthmatics on OCS identified signatures related to FEV1 and sputum neutrophilia linked to NF-B and the NOD-like receptor pathway. 
